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If the angle e is zero, as it is in many turbine runners, the expres-
sion in the brackets becomes equal to unity and the above
formula is greatly simplified.
The angle $'ri may be laid off as at Rf in Pig. 131 and the vane
tip then moved along until it reaches such a position that a good
smooth curve may join this end of the vane with the portion MS.
The complete vane is now MR. The next vane PQ should be
drawn in order to find out if the cross-section area continuously
decreases from entrance to outflow.
A similar procedure- may be gone through with for the other
cones or .cylinders, except for one restriction. The relative
position of M and R is purely arbitrary in the first cone used,
but for all the remainder this much is fixed. Usually runners
are so constructed that all points along the outflow edge are in
one plane and furthermore this plane contains the axis of rota-
tion. Our discussion will therefore be confined to this case,
though the method could readily be extended to the more general
treatment, if desired. If all points along the entrance edge are
in the same plane and this plane contains the axis (the angle e
being zero), the arc NJi subtends an equal number of pitches or
'fractions thereof in every cone or cylinder. This is most con-
veniently laid off on the drawing board by establishing an arc
at a fixed radius from the axis of rotation and putting this in
every cone. Its length is the same in every case. It is conven-
ient to take I/his are through the point where the diameter D is
measured.
If the entrance edge is inclined, as indicated by the angle e
in Fig, 132, the runner vane near the crown subtends a greater
angle than that portion nearer the band, and a different length
of arc is used in different cones.
If it is difficult; or impossible to secure proper vane cxirves
in some of the cones, it may be necessary to go back to cone A and
to change the position of H HO that the vane MR subtends a
different angle. One advantage of inclining the entrance edge,
so that it makes the angle as shown, is that it permits of securing
better vane curves in all the cones, in some instances. This is
particularly true in. the case of high specific speed runners.
163. Intermediate Profiles. -The various cones and cylinders
of Fig. 131 are next divided up into fractional pitches, preferably
quarter pitches. These lines represent a series of planes passing
through the axis and cutting the vane. The model, the photo-